Susceptibility and intrinsic tolerance of Pseudomonas aeruginosa to selected plant volatile compounds.
To examine the causes for variations in sensitivity and intrinsic tolerance of Pseudomonas aeruginosa to plant volatile compounds. Minimum inhibitory concentrations were determined for a selection of volatile phytochemicals against P. aeruginosa using a microdilution assay. Effects on growth were also assessed in 100-ml broth cultures. The two strains of P. aeruginosa included in the study exhibited intrinsic tolerance to all compounds, with the exception of carvacrol and trans-cinnamaldehyde. The protonophore carbonyl cyanide m-chlorophenylhydrazone increased P. aeruginosa sensitivity to all compounds except trans-cinnamaldehyde, implicating an ATP-dependent efflux mechanism in the observed tolerance. Outer membrane integrity following treatment with test compounds was assessed by measuring sensitization to detergents. Only carvacrol caused damage to the outer membrane of P. aeruginosa. The intrinsic tolerance of P. aeruginosa strains to plant volatile compounds is associated with an active efflux mechanism and the barrier function of the outer membrane. These findings offer an explanation for the intrinsic tolerance to plant volatile compounds exhibited by P. aeruginosa. The study also confirms that the outer membrane-permeabilizing action of carvacrol, previously reported for the gram-negative bacteria Escherichia coli and Salmonella, extends to monoterpene-tolerant strains of P. aeruginosa.